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“Energy efficiency retrofit of the 29 million existing 
homes across the UK should now be a national 
infrastructure priority.”
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Fossil fuels are the problem: Electricity – we are greening the grid, wind turbines have surpassed expectations and are becoming a cheaper technology. Electricially heating our homes is a huge stress on the national grid.  We need to reduce our heating demand in our houses. 



What we do now…
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We typically do the easy measures – fair enough, they’re cheap and we do what we can afford.  We often do them in isolation, with no consideration for each other.   



..and this is what we get

A bad retrofit can be worse than doing 
nothing

Images courtesy of Retrofit Academy, from the Retrofit Coordinator level 5 Diploma
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There are many types of unintended consequences – including mould growth, fire risk, degradation of the existing building fabric, poor indoor environment.  Not having reduced energy bills. Sometimes the difference between the predicted energy bills and the actual energy bills after retrofit is called the ‘performance gap’. This retrofit could have the best insulation in the country, but ventilation and or heating has not been thought through. They haven’t thought about the whole house approach. 



What we need to do…

50-60% carbon reductions

• Wall insulation

• Floor insulation

• Roof insulation

• New low-energy windows

• Airtight homes

• No cold spots

• Ventilation – with or without heat recovery

• Non-gas heating system

• Renewables

And at a rate of one home every minute for the next 30 years 
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A new retrofit standard is due out this summer called PAS 2035, Not realistic to get 80% reduction in existing homes – 50% more realistic. By 2050, it is likely that all homes built before 1990 will need refurbishment. This is of the order of 20 million homes which indicates that the scale of the required work is over one home per minute. From PAS 2035 “… is not appropriate to attempt to make even 50% reductions in emissions�(at current emissions factors) from every domestic building. That might result in�significant damage to many older, traditionally-constructed buildings (built prior to�1919 and which make up approximately 30% of the housing stock), rendering them�unhealthy to live in or possibly even uninhabitable, and would harm our architectural�heritage. An average 50% emissions reduction target (at current emissions factors)�may be appropriate, but greater reductions (of at least 80%) need to be made where�they are technically feasible and safe, in order to compensate for the constraints on�improvements to traditional buildings. “�



How to we do it?

???
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This doesn’t mean we need to spend tens of thousands of pounds on a whole house retrofit. We can still take a step by step approach as long as we have CONSIDERED the whole house in the design. For example – making sure we have thought about how this particular energy measure is going to impact on other aspects of our homes.  Is the draught proofing going to mean that my house is no longer ventilated properly?How is my new wall insulation going to connect with the insulation in my roof or floor?  Is there going to be a cold spot? If I install insulation on the inside of my walls – are they going to be OK when they’re cold all the time in the winter? Lots of approaches – we can do step by step or all in once go, and there are may solutions, internal insulation, external insulation etc…



“Offsite Wrap-around 
approach to Large Scale 
retrofit.”

“Holistic cost-efficient 
cladding system with 
integrated Mechanical 
ventilation.” 

TCosy

TCosy2
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This is our small piece of the jigsaw to achieving whole house retrofit at scale. 



Start: Oct 2013
End: July 2016TCosy

TCosy2 Start: Oct 2018
End: Feb 2021
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Coventry Uni – monitoring and behaviour changeBeattie Passive  - Retrofit Encraft – Management & building physics



TCosy™ elements 
Roof and walls

• Air tight membrane
• Highly insulated walls and roofs
• Continuous insulation
• Thermal bridges minimised

Windows
• Fitted into insulation layer
• Triple glazed, air tight

Ventilation
• Mechanical ventilation with heat 

recovery
• Integral to the TCosy system



The original TCosyTM

Quick simple manufacture and erection of Beattie Passive TCosyTM

• U-value: Walls - 0.11w/m2k, Roof - 0.13w/m2k 

MVHR (Mechanical 
Ventilation and Heat 
Recovery System)

Triple glazed, passive 
certified windows

Photovoltaics
(Onsite / Offsite)

Engage occupants in project. 
Retrofit causes limited 
disturbance

Beattie Passive Testing and 
Certification ensure delivered 
as designed: Structural, thermal 
and air testing 



Thermal bridges minimised



Thermal bridges minimised
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Keeping the window in the existing wall (3 W) can have over 100 times more heat loss as a result of this thermal bridge than moving the windows out (500W). Thermal bridges get worse the more you insulate. 



Mechanical ventilation with heat recovery





Predicted:
79% energy 

savings
£1000 energy 

bill savings 
per flat 

70% CO2savings





Second 
generation of 

TCosy™ 

Cladding system – no timber
Testing

• Cladding fixings
• New airtightness products
• Fire testing
• Water testing
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Thermal bridges from fixings…

Aluminium brackets = 200 W/mK
Steel = 50 W/mK
Stainless steel = 17 W/mK
GRP = 0.35 W/mK

Photos courtesy of Beattie Passive



150mm aluminium fixing 
with 50mm foam glass 
thermal break               
0.05 ∆ U (W/m2K)

150mm aluminium 
fixing with 5mm plastic 
thermal break break
0.11 ∆ U (W/m2K)

138mm pultruded GRP 
fixing, no thermal break  
0.01 ∆ U (W/m2K)

Cladding fixings can lose a lot of heat

Modelling courtesy of Greengauge 



Air tightness testing

0.35m3/hm2 (@50pa) 
Photos courtesy of Beattie Passive
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Built a ropey versaliner house with imperfections and holes.  Sprayed the whole thing is Purple Passive airtightness spray-on membrane.  Lifted the pod with a crane and shook it to see if the membrane would tear.  Then tested. 



Fire and water testing

Photos courtesy of Beattie Passive
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A fire was started inside the cladding system.  The Ecobead shrinks away and does not catch light. After 4 minutes, the fire suppression system was activated which extinguished the fire. Fire suppression system – internal pipes that allow water to be released inside the external cladding system to supress any fires.  



Start onsite: 
July 2019

Completion: 
Sept 2019



Thank you…

QUESTIONS?

Dr Sarah Price
Head of Building Physics & Consultancy
sarah@enhabit.uk.com
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